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PREFACE

At the beginning of the 1965-66 academic year, Central Michigan University,
under spousorship of The Ford Foundation, began a program of experimental edu-
caticn designed to produce a new breed of teachers of industrial education, Although
the total prograra covers five years, one of its most significant and innovative phases

is the interdepartmental sequence which comes during the first year. The following

pages of thls report attempt to explain this sequence in some detail. The report
consists of three parts: Partl contains a brief statement of the purpose of the se-~
quence and the theoretical basis upon which methods have been selected; PartIl is
a detailed presentation of the objectives of the sequence and the instructional outlines
through which the objectives are attajned; and Paxt III is the appendix which includes
materials supplementary to the primary parts of the report,
It should be pointed out that, due to the experimental nature of this sequence,

the program presented herein should not bz looked upon a8 recommended practice.

. Rather it should be viewed 28 the rough design of a program which, through constant

evaluaiion and revision, will become a polished product.
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PART I

PURPOSES AND PROCEDURES

WITHIN THE INTERDEPARTMENTAL SEQUENCE
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PURPOSE OF THE INTERDEPARTMENTAL SEQUENCE

The two-semester interdepartmental ‘sequence is one phase of a ﬁve year programl
leading to o bachelor 8 degree and cernﬂcatlon as a teacher of industrlal education. It is
‘only one of a number of unlque features buﬂt into anr expenmental approach to teacher edu-
cation-—an approach deslgned to produce a new bz ed of teacher equipped to offer industry-
directed pupils a new !!L oi education. o

Two polnts of major slg'niﬁcance are Impned here 1) that with few exceptions, the
K education available to youth whc wﬂl become tomorrow's lndustrial-tech:;icai emplayees
is grossly inadequate, and 2) that any move toward adequacy, partlcularly wben that move
involves new cur*‘cula and‘dxiffere.nt mstrucﬂopal‘techniques, demands a new kind of teacher,
Recognizing the inadequacy of educational opportunity for the industrially directed seg-
| ment of our adoles:ent pcpvlation, certaino_f Michigan's secondary sohools and community
coueges; varfous Michigan industries, The Ford Foundation, and Central Miohigan Uni-
versity have formed a ''partnership” in an effort to fill this long standing void in educational
offerings. , Working cooperatively, these agencies have brohgd:t a totally new educational

program--The Partnership Vocational Education Projeot--io the high schools and com-

-
~-v

munity colleges of Michigan, | ' N PR

It 18 recognized, however, that the success of the new program depends isrgely upon
the degree to which its teachers accept the philosophy upon which it is based and the ex-
tent of thelr willingness and ability to effectively employ the unique methods required, """
While concentrated programs of u-service education, cupported by extensive on‘-the-job_.:“”
supervision, have adequetely prepared teachers in s.fflolent numbers to meet the immedia'e
demands of participating schools, such measures ade totally inadequate asd must be réplased

’ - : . T 9 REREUTES
Coh gt brBher bt &b )P hortarsben Nl b fan RO B E S A

E KC I-‘or & detailed explanation of The Five Year Teacber Educauon Program see pages
-} of the Appendix,
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by more effective and less expensive methods. To prepare teachers propexly and to pre-
pare thé’m vin sufficient numbecs to meet anticipated heeds it will be necessary to establish
on—going prog-rams within the framework of existing teacher education inetitutions. The
Five Yea.r Program 1s an attempt to do just this. On a limited basis, The Partnership
Project has established an experlmental program which is attenpting to produce this new
breed of teacher. lnit:laily, the prosfram is resu'ieted to the preparation ‘of industrial
euucaﬂon teachers, with the thought that, i auccesdul, it should be extended to other dis-
cipll.nes.“ (_ o |
B PROCEDURES WITHIN THE iNTERDEPARTMENTAL‘ éEQUENCE
Although each yenr of The Five Year T-acher Educition Program has certain feelures
which depart from traditional teacher preparation p'raétic'ee,i perhaps the most unique
feature of the total progrsm 18 the mtergggah'tmehtal sequence which comes during the
first yeay, It is during this phase o” his preparation that the prospective teacher is ex-
pected to gain the understandings, billd the attitudes, and develop the special abilities
that will be demanded of him when he becomes & teacher within the new program of edu~
~——cation for W‘dﬂﬁﬂédm‘;“"‘ T T T T T T e e T e e
It 18 the theory of Tb.e‘Partmuhip‘Prbjoct that the attitudes and methods of teach-
ers are largely the product of their total educational experience at the elementary, high -
school, and college level. Teachers think as their teachers thought, and they teach as
their teaghers tsught, The majority of todsy's teachers have bean axposed to years of '
the cne-teacher, one-text, one-room method. Many of those teachers belisve that learri-
ing is a process of passive sbeorption of fragments of isolated 'ln’formudon and they teach
accordingly, Thic is the method they underetand, it {s the method thoy accept, nnditu

meg vag pAS e s nottas WV e daeoT e eyl sl T s auk g ~"' o o ‘
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e #ithiod with which they feel tdinfortable and secure. They have great difficulty and
even some reluctance in accepting and employing methods which depart aigniﬂcgntly from
the traditionai. If, however, the methods and attitudes of teaéhers are largely the product
of the methods and attitudes of thelr teachers beiore them, It seems reasonable to conclude
that they will more resadily accept a new method and becbme proficient in its use when a
significant part of their ‘ow'n éducation has been acquired through that method. Acéord-
ingly, the tecliniquel ercployed within the interdépartxﬁental sequence is one of total im-
mergion, The student is thoroughly exposed to the philosophy, objectives, and methods
of the new program of education for indust v directed yout;ha As ‘a student he becomes
intimately involved in a program of instfuctlon whléh seeks tlie sﬁme geﬁsral objectives he
will geek, covers the same genexal areas of subject matter he will cover, nnd employa
the same instructional methods be will be expeocted to employ when he becomes a teacher

. at the high school or community college level.

" Total Integration Gives Qgpucnbm_ty and Ad ap _ty
The new program of educatlon t'or mdustru.lly dimcted youth is almed at giving

" the individual a markedly inoreased muoabmgy and adggtahﬂl!x Tbe rapld cbange and
RS "growing complexity o£ modern lndusiry demands that the tndustrial employea of tomorrow B
" must not only be able to spply h.lmsel.f with greater effectivensss to incroulngly diﬁlcult

* tasks, but he must also be able to adaptquiouy and eﬂioient)y to 26w materiala, new pro-

B i PN T ;"

ceuu, Dew produota. and new ruponatbdlities. such ahilit.los are not doveloped t.hrough

~ mabg, nthg e L T P
the provldon ot a odwmm whioh fen.tv:.u ths mcunmlatlon of ;euly packl.god fragments
of knowledge and the sttainment of isolated skills, Nor are they developed through an

. education restricted to scademic scoumulation without meaningful spplioazion. Rather,

mnhabm&smdm%lopodﬂmuhmodwmonwuchubo&wmdmﬁmdmnm (e
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ooverage and integative‘in method. That is, it must provide for the attainment of know-
ledge and skills baslc to lndostrlal-technlcal pursuits and, at t%e same trne, it must unify

| knowledge to the polnt that it is comprehensvble, purposeful, and fully within the command
of the indwidual. Forv omy through purpose will the individual seek, and only through seek-~
ing will ho find, and only throngb the findlng of a comprehensible knowledge will he gain

lts comxnand. To brlng unlty to knowledge, 2 number of meaulngful relatlonsh.ps must be
-=stabllshed 1) knowledge must be related to knowledge, fragment by fragment, 2) ap-
_proprlate knowledge must be related to specific industrial tasks similar to tnose the
lndlvidual wxll be asked to perform as en employee, and 3) Imowledge must be releted to

the indivldual's personal occupational goal.

Integration of Learning Through the Correlation of Instruction

The integrative process is initiated and sustained through a modified version of

the correlated approach to lnstruotlon. ; Tradltionally, the correlated approach has em-

ph“sized. and has tended to be restrlcted to, the establishment of mutual relationshlps

- \f«‘» ‘_:i,. ‘f" 'V’J rL SRIIATTEOLIFS S ENETHRAL M Sl oAbt

Letween subject matter from two or more dlsclpllnes. As was polnted out however, the

(RTPTRES PPN x‘ LRI DI I S B 44

theory of The Partnershlp Project suggests that comprebenslon, purpose. and facllity are

AT L 23 ul LLION 5 A

given to forma.l educatlon when such is d_irectly related to personal occupational gos.ls and

R I e R A e DAL R DRUL VST O SRS R U e

specifio occupational tagks, Accordlnw. correlation, as employed wlthin The Projoct,

N TR IR B TS R IC (R I SR TSR 1) S

b plies the establlshment of the full rsnge of meanlngful relationshlps between the in-

5,“ SR L yr Iy T N T o IS TUET PR HES TR T Y L O e T

dividual, his formal education, and the industrial~technical world he wlll enter,

¢
Bl R DR Y HAS 10 GOl uimi I 03 il AT BT st s NEYRIPTYS B RRH

e st ban gl rend o

gm“!!gglé m"]ul t!l §!gm°e _.'}:_:5 -’:,’.?a J'—"'J'\"l }0 dpomeng f
T Although the ‘objectives and methods of the interdepartmental sequenoe are very

~{3-""ar to those of the new program of education for lndustrlally directed youlh there are
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two significant differences. First, at the University level, higher academic attainment is
'Y expected. At both levels the program of instruction centers around a body of English, in-
dustrial education, math, and science courses which provide the knowledge and skills basic
to industrial-technical pursuits. However, while the high school student 18 expected to
ok ﬁcqui;e, the basic fundamentals, the Upivprgjty freshman is expected to perform at &8 much
higher level. Second, where the large majority of students at the high school and com-
munity college levels are industrially directed and are oriented to industrial-technical
~occupations, University students are teacher directed and are oriented to industry and in-
dustrial ocoupations as BUCh. ., r .1 oDl toos ol e e Do nhent el D
.« Specifically, the interdepartmental sequence consists of the following cour: :a in
. the bours indicated: | ...y oo oy s s oot P ol g
palaibane s o, 4 semester hours of general chemistry ... .o« 2o nslinins ol
" 4 semester hours of general physics

. 8 semestor hours of mathematios: slidé rule, college algebra, and . : {.:

trigonometry
24y 1y e, 8 Semester hours of English with a major emphasis upon technical .
commuioation
-, B semester hours of industrial education with a major emphasis upon .- .:
* 77 the basic materials (woods and metals), processes, and products
bt T vagnodegn industry. ... sies b oedan netiod o

S R e PR

b s

The program of instruotion is directed by a team of four teachers, each a subject

matter lpechlut within one of  the four discipunea represented. . These teachers plan as

RN AV AVY

& Yoam but do not neonssartly taach as & team. _ Altbough the progrm sncourages team
tee.o!l)#ng yhgrgvexj feuible, ;13 does not dqmgpd such. - Learning experiences are 80 de- ;..
& sismed that fnstructors can function within the traditiona) framework in which ono taacher .

h&cm ons aub}ect wlthk} a aundwd period. Coopertuve team planning is vital, however,

[ P TR i

» Ths degree to which mnnln.gfu.l rehﬂmhipa are established depends largely upon the ability
E
lo bt K g x smnr ] m&bn)a B ‘w m.ﬁu n:a ?9} ntm (A 981 19 1838 wuygsq 7
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of instructors to carry out well coordinated activities within the individual classrooms.
This necessitates detailed planning and un intimate knowledge of the instructional activities
of other members of the team on a day to day basis.

' Within the interdepartmental sequence, the desired ski'ls and knowledge'a're tatiglit
and the necessary relationships are established through the solution of a series of correlating
problems. The correlating problems are directed_to the student and each proble:ﬁ is eo |
designed the* the student must: ‘1) acquire knowledge and develop skills Wwithin two or more
of the four uisciplines, 2) mentally relate this knowledge and skill to the problem, and 3)
effectively apply such to its successful eolutlon.l In bringing the various lragments of U
knowledge together, the pupil immediately establishes certain relationships bstween and
recognizes the mutually beneficial aspects of various disciplines; and in applying the know-

ledge to the solution of a meaningful induetrm-technlcal problem, he not only egtablishes

RIS S SO FEAEER T TEE R 3

relationshipe between formal knowledge and the world of work but he sees the value and

FIREEEELS

practical use of classroom expérieace. Additionally, in acoeptlng the challenge of the

lrLl

problem and in brlnglng lt to 2 eucceeeful ooncluelon, the etudent learne to acoept respon-

it G Prin Ruee L 00 Ao oo Db L AR R 4 B

elbmty, bullda eelf-conﬂdence, and galne experience in the application of knowledme and
gkdlle, & $2:8 cuedinent el o sriel ol balowitn sl b0 D Ty s gtueg o i .

74 1. The speoific objectives of the interdepartmental sequence, the Gorvelating probleis
through which the objectives are obtatiied, and the instructional sequence for each of the' °
problems ate presented mp‘m‘i; of this booklet, ’ An examination of the instructional "
sequences shows that each problém hits bsen broken down by subjeot and, in tukn, each "
+‘subject bas boes subivided firlo thres catégories labeled "protdet study", Vrelated study".

Gide A roar sovrep! ai Hpb bepeHorleo & sqidarelain forpubunmy Fobdve o) 9oty et

. s‘sopmess-eloftheAppendlxtornemwlooheMent'ewrluenrepertot
oorrelatingproblem. RO {\ MO




and '"other study.!" ‘''Problem study" is defined as that study which is essential to the
solution of a particular problem--‘he development of the skills, knowledge, and understa.nd-
ings necessary to its solution. ' ‘'Related study' is defined as that etudy whlch ls not essen-
tial to the solution of the problem but which is so cloeely‘i:elated- to it. that student iﬁ%teet “
will carry over and relationships established within the problem ca.n be extended to lnclude
the new materfal. '*Other study" is defined as that study which does not relete to the prob-
lem at hand but which is necessary to the atta.lnment of important objectlves' whlch r-.annot
be attained through problem or problem related study. By 80 caEg:o;lz‘lng the sﬁﬂ;} ‘wlzlch4 '
is to be developed around each of the eorrelating problems, each lnstructor ls made Iully f
aware of the part he and his discipline must play ln lts solution. He 1s also made aware of .‘
the subject matter being covered by other members of the instructional team during a par-;
ticular phage of the course. ' In add’ lon, the inclusion of '"'re\la‘t"e;l' ‘s'tu&y" and "other studl&"-" "
provides the instrustor with & valuable lnstructlona.l tool as well as much needed flexibﬂity.
- Experience has shown that it is extremely difﬁcult to deslgn a set of meanlngful problenlsw
to cover all the stated objectives, and it has further shown that it s equally ditfioutt to de-
~ sign problems that require approximately equal amounts of instructional ume :vithin ea‘;ch o
of the four classrooms, ' Consequently, ‘when learnlng experlencea aro restrieted= to the .
notivities essential to the solution of a glven problem; "knowlodge gaps"' and "time glpa" }
frequently apoear. However, by bringing in related and other shldy asztlnlmo'p'e;'mlﬂte :mc; e
a8 objectives demand, such gaps can be largely eliminated,

It 18 spparent that the fastructional sequences which aocompmy eaoh of the corrolat-
ing probloml provide only a general desoription of the oubjeot mtter to be oovoredand in-

dicua the approxlmto point at whlola it is to be oavorod. The techniques to be onployed.

LER tHITS X CARITILE
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the subtect matter to be covered, the resource ulaterlals to be used, and other specifics of

daily or wraekly instruction must be cooperatl.rely planned by the instructional team a few

days ln advance oi the actua.lpresentation.. T O N
The lnterdepartmenta.l sequeoce stresses two supplemental activities wiich grow

SIEIEre Forinpetlels W o

out of the correlating problems and turther the mtegrative process as well as aid the develop-

- n,\ .‘f...

ment of basic skills and knowledge. One of these is independent study. To serve the varied

RV Ve

s l‘

needs, lnterests, and abllitles ol lndividuals and to develop ability in the fdentification, pur-

RS (Al\”

su.t. and solution of slgniﬁcant lndustrial-technlcal problems, students are encouraged to

P B TR R S L O IR L TR AP

work alone and/or in small groups in st«.dles which grow out of assigned problem study. 2

STARELS R PTRTE IP N -

Such studies are particularly suited to the ‘more capable student whose abllity and interest °

R PP ST RS R R

enable him to engage ln meanlngful learulng experlences that would not otherwise be avail-

"(fll ot 3T AR e

able. The second of the supplemental lea.mlng experiences is provlded through the main- °

IS R L oA &
tenance of a close assooiatlon with mdustry. Through swly trips, visitors from industry, -
“’"‘"'71 [ReRRSS Iv PSRN EF R A
the use of resource materlals, and other mcaus, formal classrocwm experience is closely -
. R (VTN TT 2o TRT S LR E Rt F | B oeh NEET BRSNS
relate{d to the materlala, procetses, products, and trends of modern industrial tachnoicgy.
ARSI DOCEN R BN FNFIVER PRTY S LRSS Y

These activities are extremely valuabie in providing the prospective teacher with a first-

O Y ATOITIINL TN Vs LT i

hand knovuedge of industrial tasks and indush'lal occupations suitable for pupils at the high -

u GRY o Lot SEMk Ol [V EVITE QHI eI b

school and communlty college levels,

| 781 SRR B 3¢ ',(‘uu"nuva%lx "
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L See page 57  of the Appendix for & t'etslled plan covering one week's work. i .
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4 2 oo pages 61-86 of the Appendhd for an mmple ‘of a student's written report of
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PART 11

OBJECTIVES AND INSTRUCTIONAL OUTLINES OF THE

INTERDEPARTMENTAL SEQUENCE




OBJECTIVES OF THE INTERDEPARTMENTAL SEQUENCE

It is the purpose of the interdepartmental sequence to develop within the student:

® 1. The ability to identify signlﬁcant mdustrial-technlcal problems and
to relate and effectively.apnhL akﬂls, kn'.“*.ledge. and underetandings
tothesolutionofsuch._ b iee L . o

II. The capacity to accept responsibility and to become self-directive
in the meeting of responsibilities. . = . .. ... . 0

OI.  The ability to accept change and to initiate such as new methods are
¢ " demanded by an iereasingly complex and rapidly changing industrial~
téchnical society.

IV, 'Tﬁe'abmty’ eo;iesigx{ and engage pupﬂs in le;z.i'ning e:qieﬁénéés v;'hlch
are artioulated both vertically and horizontally, -, ...\ v -
V. Aa integrated body of skills, knowledge, and understandings necessary

“* to effective functioning as a teacher of indurtrially directod youth.
This suggests development of the following abilities within the subject

;;at?aiinduoauad wo\J¢‘“N:fﬁLit@ o 33ﬁ15;u S EET EETR BN
Ail L;Ji:d ‘ vt
v “A, In mduatrm education (wood and metax technology). the ability
PR to' i1 ‘
1. desoribe and demonstrate a degree of sl and technique in
the use ofcommoneools and machines, ..t :qoqroy v
2+ identify and demonstute aafe pra!etieefa and proced;tres.
J 3. 1denuty and demonstn&e mdusﬂ'hl apphcauons' of power
and energy in a technical loouty.
. . C it crgmreag TR ST L 3}
pitew g U demons&abaprideolworkmamhipandamdulf—
respect,
s v el Yy z e oA o slette on b b o
. m : ‘inhrpnt. state, and apply mmdprinclplu oi dodn and
datic HoudL !‘m’w.”! VER'OL BREIR RS Y D ovny Eqouedy  eabiona
6. describe and demonstrate skill in product u-ung"ind
. : “‘u,i :,: n u;‘o‘lf el Ditt (alion Yooonpde oy ot dsvgrssal Ll

gy desoribe, and dexounstrate the products of .
3¢ bmtryhhmqtmm materials,
prooohe-. -ndopmuou  birotaumings

7.
BDaGY 1
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G I R RN A RORE IR
8. identify, demdnstiate, ‘and tnte‘rp'i'ét/ the 'fmportance of materials
testing--the mechanical, chemical, and physical pruperties of
hard and soft materia.ls.

R . . : TS IR Lo

9, identify, deﬂne, and jnterpret basic concepts related to lndustrlnl

.....

B, In science (general physlce and chemistr;), the ability to:

A,r; 21

1.” nams and identify the classlﬂcation of chemlcal and pbys[cgl
properties of substances, '

2, tnterpret the nature of atoms in order to understand the differences

in elements and the ways they react (perjodic law and ta_tvle).

3. interpret the important formulas of elements, those that form
dsi ¢ . acids and those that form bases, so as to be able to tdentify
the preparation and use of acids, bases, and salts, -

4, name and {dentify the source of important metale and demonstrate
b their effecﬁve uses and conservauon. e

CAGHULGS 1Tty D2 Y s KDFLE Tl e v D s

Frabbys ofid pndn
5. demonstrate and identify the properties of carbon to account for

the great variety of its compounds, and study the production and
=." “ uge of thése compounds for food, fuel, and industrial products.

6. interpret the relationehipe of sme,ttEer and energy. y
TP Y S 52 S7S SR B SHF T RERITAGL 1 e o I R
7. interpret the mechanior of ISq\nde and gaeee in order to describe
and construct various devices and machines. s
_-;.:u,(',;‘.;-,"j!p‘ pOe ERsslos g oInR UM IIENvaa enee VEE LI IR
8., narie, identify, and demonstrate the behavior of moleculee to
3¢ help interpretthenature of matter, V!5 1
1sbuoy 1k g0 uar e § AR AP SR AR R AR
9. interpret and demonstrete force and | motjon so a8 to relnte work,
~ -% power, and enes ﬁtomhtnee. S R
10, identify and demonstute the effects of heat upon matter so as
b tobenhletoeeq:hlnthenat\treofmatterandtoemhtnhow
-~ machines, through use of heat energy, can be used to accomplish

y [ y §{54s o targsends oo nole yzah 3
Pt matbant bbb Hiva ololgnoaent oo GO0 EY "

11. interpret the nature of sound snd iizht and the ubé of éach.

12, dedoribe electricity dtid explain its use in cbemlcal prooeuea ;
. inich a8 beiting aid Hghting, the dutrlbnttonotpbms‘,
communications, »2AGIIE L DHE (5% i
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13. interpret the field of modern physici that iz concerned with
electronics, radicactivity, and ridelear energy. .

14, interpret and demonstréte the scientific method of problem
solving,

{
cpeg ot
[EPEAR B

" 16, _identify and interpret the principles, cohcepts, and facts
- "+ through which the student can betier describe the nature of
" the earth, its inhabitants, and the universe.

16. describe and order effectively the patural resources of the
earth as well as the products of sclence and technology.
T L G N T T A B A EE T i

17. interpret the social functions of science in reletionship to
the implications of scicnce and technology in soclety.

18, identify and order the golence cot cepts which will contribute
«ATRE positively to the student’s pl;vsl«.sl and menta.l health and his
v+ i V recreational mterests. o

P Ty :
3 SRR

C. In mathemaucs, the ability to- o
ERCT) PR RS : R :
ey, ™ gperate the sude rule efﬂclentlv 1 the areas , where its use
v i } awues' AT S o k
AT IS N TP TP AN IV 1 § BNV STV AL CERL AN % -'.=.‘r;‘ &
i 2. interpret the needed mathemaucal tables effecﬂvely and
!nterpolatz without hesitation. R

fr
PRI

¢
L

2t g , meognize and categorize the various typea of matlwmatical

Bl problems as they arepresenwd in industrial ‘education and
sheat. uoienoe. Wk g it e
NG RELIRS LI WA SR A U“ T T

4, demonsirata basic a.lgeuraic akiL» accuratalv.

T d gy inhrpret ahd aolve pmblems that damnd extensive knowledge
of plane, solid; and nidyﬁc geomstry,

L. R 4 . 4 . - (
8. datormino the n‘wm of iﬁ alg‘ebrsdc tunction md represent
it puphioa.l!y

cniratnesalil JE Lo g s 1“' t] "J.nbii J"ix_

elgiteLe] 4" solldot dath end recognize ttv c!muﬂmt chn.ucterisﬁon of
Leg unshied ey crd:h. ML At awd 3 4G
L2181 gYgd Blsier 3% 11‘ Iu’-,‘b:[ !-;'\Hr",ﬁf AR TR )5
A m ﬂlr‘wbem constants and varisbles of
707 7Y ilgebirato functichs mnd the effacts of thelz change graphioally.
: T \) TUg - -

B RTI-

IO s o,

: 9. -olnproblomlﬂatmdretbelkullmdlmowlodaof
R mﬁmm&mdmm‘;w

mma‘mmmuaymum
mdutx-y business, -snd science, nnd interpret th.it meaningh, 17

Y
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11. analyze and solve problems of a trigonometric pature using
. ’vect.ors and tcpographlc diagrams. o

12. operate the automatic calculator,

" approsch, to the Tequirements of his environment.

D. In Engusb, the a.bility to~

215" 4, deseribe and write the four forms of dmcourse.

oo, demonstrate resea.rch techniques. ,

3. distlngulsh among different types of technical writing
7 materials: (a) memos, (b) letters, {c) recommendation
reports,” (d) informal laboratory reports, (e} proposals,
and (f) formal reports,”

4, distinguish among diﬁerent types of literary analyser
. {a) character anslysis, (b) evaluation, (c) historical,
VN (d) point of view, (e) commarison-contrast, (f) struciure,
(g) specific problem, (h) summary, (i} general critique,
. ... ) close reading of passage, (k) idess, (1) imagery,
bugr i b ' (m) tone, (n) prosodic analysis, and (o) style.

5. construct: {(a) alimited subject, (b) a thesls sentence,
7 (o) an outline for organlzation, (d) an introduction fox a
* report,’ () the body of a report, (f) the conclusionof a
report, (g) the biblography for a report, and (h) an
appendix for & report. .

5. 1t
JGRITAY

L RO B 18 B S AN &

6. construct the organization for a report through a table of
afveunA J(‘f"f contents and uectionllheadinct. us o iy 30

R EE IR TR SN il e

7. construct an annotated bibuozraphs. RS 3

$G0n "f-ﬂ: Hz..p!)i Ll aaba b g -

8, interpret scientlﬂo, mthemsﬁcal, and technlcnl information
e for: (a) facts, (b) ideas, (c) organitation, (d) principles,
W 2. lel i3S (ay divections, () problem solving, (g) definitions, and
(h) understanding and interpreting graphio materisls,
»-v-'.(\rc') ¥4 cg
Yo saldalt gt inh.'pret llhr for hiltorloi economic, soclo-
X h 7“‘13“1:‘ mﬂ. .10““
ol lge aviar Nt

40, " demonstrate undentmdinz of ora.l commmlcuuon.

REer u:.m;;n 2 .,.,‘“

"

- ol maagth il 98 sgotinan) iusenans: i* 18 Yo adqayg ovlugoedt WG

e AR oABIG Thadt $81qietie hms .erﬂ@f@ 18 sacateind c‘(‘f""‘bm

L
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CORRELATING PROBLEMS

The daily learning experiences for students within the Interdepartmental
Sequence center around the series of Correlating Problems which follow, The
problems should be presexnted to the students who will accept individual responsi-
bility for solving the prdblem and reporting the results as specified. Instr;lcbora
may find it necessary to modify problems according to individual needs and in~
terests, easﬁg requirements for the less able atudent and encouraging the more
capable individual to explore in greater depth, It might appear advisable at times
to permit individuals ox small groups to discard the stated problem in favor of
particular aspeots which they find more exoiﬂng and more challenging.

Instructors should meet periodically to determine when the upcoming problem

18 to be introduced, which instructor 38 to introduce it, just how it {s to be in-

| troduced. and the specl.fio facets of the problem to ho dealt with in each of the four

classrooms on & day to day basis,

13
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PROBLEM #1
,_TheMm‘ N .
e | Design‘ and fabricate a template and gage according to the following spectﬁcations.
“ri 1, The template must have three openings, one of the openings must be
. i3 ofrcular with a diameter of two inches, the two remaining openings
DRI S " may be any shape or size 80 long a8 they fit the demands of the ’
LU e problem. ‘ L i e
EEERETE T T The gage must pass through all three of the openings, completely >
slhsar o : fﬂllng each opcning with a tolerance of no more than 1/32" o
;o [T ' [;: e § T s ) » ‘ A :
e 3, Al surfaces mustbe sanded and waxed. ' Gl
E Buggested Procedure . SERANE ; , R
£ \ 1. Prepare a full scale plctorial sketeh of the templata, oo
' PONTT !
1 {
¥ : 2. Prepare a full scale orthographic drawlng of the gage, |
12 » 4 (32 [
3. Seleet materials and fabricate the template and gage acoordlng to the
drawlngs H s ! ;
{ 4. Sandand wax all surfaees., ‘
i j % ;| :
soxiy Evaluation ! "% :
i i

' Evaluaﬂonwﬂlbebaeedtponthequanty of the drawings, theprecieionofthe
template and gage, andthequalttyofthefbnah.

{

? H

}

O ' ' |

s
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Interdepartmental Instructional Sequence

Industrial Education Szience
Problem Related Other Problem Related Other .
Study Study Study Study Study Study <
1. Drawing 1. Wood ident- | 1, Safety 1. Solentific [1. Life pro- 1, Safety
o ‘ ification: |  practices measure- cesses of practices
2, Wood selec- a. types and pro- ments trees and pro-
ton. | b, kinds cedures . . N cedures
o ‘co uses . { . .. |[2. Wood ident42. Tree ident~
3, Fabricationof| ' d. grades |2, Lumber || ification: . ification 2, Laboratory
template and 7 7} barvesting o procedures
gage 2, Common and lumbes a, types |3. Physical
.| ., finishes | . products b. kinds .. and chomi- }3, Archimede's
4. Finishesfor | ... 07" ‘. [ . . ¢ uses ,| . cal prop- principle
template 3. Cost of 3. Lumber d. grades erties of and ex-
and gage materials ~ purchag- p e 4, woods periment
ing and  |[3, Finishes
6. Tests for grading and pre- |4, Forestpro- |4, Hooke's
measure- servatives | " ductsand " | ' law and
ments . 4, Industrial i | » industrial experiment
o " uses of ' ' materials: (23
LRy O] ol WOOd and PEERE N M TS IR R U 5. Periodic™
T " wood ' a, paper law and its
P . ¢ products || ... ;7 be tar g functions
R ¥ RO MO T I S OR Al Sl
.. Co RusS
d. etoc, 6. Pl\VBICal
% P el ek and
chemical
. ., changes
'l b skl f g ety et | T e ooy il L ) aidrul vl
Pt e Gl et b | cenng e mele |4
2
002l
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Problem #1 ' 18
-
Mathematics ﬂf English
Problem Related Other Problem Related Other
¥ study Study Study Study Study Study
« Mathematical 1. Board foot 1. Slide Rule 1. Four forms of
caleulations of rule and teckalques discourse:
geometric computations
figures 2. Use of trig- a. expositive
2. Costof onometrioc " b. descriptive
2. Tests of materials functions in C. srgumenta-
measurements industrial tive
a,,nplicat!onsl d. narrative
{e.g.; VEC-
torial 2, Technical
forces) vriting pro-
o L cess: from
problem to
i answer to
expianatiqn
*" 3. Informy
M reports:
a. lszboratory
b. progress
¢, recommen-
dation
d. proposal
4, letters o
introduction
L P Wil 10l pashd S

e -
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Exaraples of successful correlation: Problem # 1
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L r e s st 8 L e 4 aa g it < e en .

H 'j'
bt Poady e : amu,glgl ; iooteed
USSR S S ¢ ]
R K Detarminothamthodn, advanzagu amm,.dvmm”, oﬂam!n!tingw l .
Bl L, oEt '
v ; mg Lesdmd s L0 : RETC A .
‘;« ..L-.‘."!,‘-_".!':H mmur i w{] "‘ S : “ . ;
‘KZ ’ } [IaE L TGBUR Y O ; b 1 i

o
1
-
~
4
AN
a
P
e

el Pupare a nutnber of laminmd speolmbns using a vmew of common. mod_s
e and adbeslvesy i f Co P ! |

! T
+is ps! :.aj'

‘ A,
H Ry 1

2, Couparelammwdq’ecimnswithlondepocimeud&wdlmmouby
:  tepting for compression a.nd tension. ’

AP s e D

' IR P ; 1 - ;
z Iy : ‘ : : »,‘--s;{‘, 1
% 3. G)nﬂct dltao ' ! : - g :] *, “
E;‘ -~ ' . i . P2 T et W h 1
‘ 4. Draw conclusions. i bk ; cnE R
\ B M ! ot ‘\1 ol & Z
L ; ", i
6. Prepare a recommendation veport. l
Evaluation vl ox ; PR N S . ; ,‘.,..,; -
i YRR 7 i Do daubid ; - FIR-E3 MR F Rt 1
mnummdummmmm | !
) ;.gf'"& e \)“1 i 3
2, mdmmm“pm {
{ daberb : 1
3.[ deﬁoﬂudmﬁn‘. t :
{ iy ‘
4 demw-uddumwmum
3 1\“&”"‘ H H .
! x «
+ Knowledge of testing, - ‘ i i
; L LAY-AT Y it z ;
. § i
S E i i
'::" ) i;
o
f B
Q i

i



Interdepartmental Instructional S8equence

Industrial Education Science {)
Problem Related 5 Other (i : . |/Problem t Related | Other
Study Study Study Study ; Study Studv

1. Prinofplesof | 1. Charsoter- | 1, Products ([l Adhesion ; 1. Forest - |i.. Atoms,
design istics of of plywood ’ produots ions, and
wood: . f .. andveneer!Z. Cobesion | . andin-. sub-

2, Identiffcatton | v Y M il dustrial atomic
1y, mate - particles

of woods 8. hard- 3, Chemical riald
: R woods 2. Veneer and and 1

8. Physicalprop- | b. soft- |  plywood  |i . -mechanicall . . ., paper |2, Motion
exttesof "' | '’ woods ' manufac- properties | .:: b, tar and
woods: ture of C. gus complex
R . 3. .z.’ :swd I I S SN L O 1 _adheslves. o1 de . ote, . motion:
&, durability | """ glued T | 3. Wood by~ || . . ooyl

b. work- struotures products: ' a., projec~
amuw ) ' crien o ) tues

C, welght 3, Preparation 2. hard- b, falling

4. Types of . . b. parti 1 ;‘)
adhesives boardﬁ S

o F

5. Testing of 4. Paper | and Everott | ..
specimens . industry. R. Glazener,

RS ATE P STV I SN el Vol i § BCREN IR Bill Beok 1
' Company,
Salip | 10085 poe it
73-76.
()
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Problem # 2

20

t Mathematics _English
Problem Related Other Problem Related Other
Study Study Study Study Study Study
1, Testing of 1. Basic 1. Recom=- 1. Writing | 1. Subject for
joints; trigonometry mendation process: formal
F report: report
a., graphs a. natural a, inter- a. preparing _
b. ratio and functions pretative | b, assemb- 2, Format for
' proportion b. solving b. persua- ling a formal
: triangles sive materials report:
c. sorting
materials | 8. letter of
d. planning transmittal
e. organizing | b, title display
f.  clagsifying| c. synopsis
g. arranging | d. table of
o h. ordering contents
] i. writing e. introduction
}. oriticizing | f. body
and revis- | g. terminal
ing. section
h. bibliography
i, appendix
3. Thesis
sentence
4, Outline:
. e . |8 introduction
Vol B Aansd ot 2l b. body

¢. conclusion

6. Sources of
information
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Problem # 3 22

The Problem
Through experimentation with basic types of joints:

A. determlne- Ctoneiie -

PP N TN
T TAT ARNTT AL VR B PRERSRN L AR B R PR L

- 1. the types of metal Sastensrs that give the greatest strength T

ERIC.,.

. (teneil and compression). T WU TRt B
l " ]ths types of adhesues that give the Jreatesc ‘strenéth ‘ )
RN e f‘f‘.' ,q RN T
- LA L :
TR 3. the combinations of fasteners and adhesives that give the |
' ‘;‘:ﬂ..., T ' . }f ; ( Q the greatOSt strength Payls i HIRRESRI | i
ol [ L ER R ) st H i ) L
. ‘l ey ] t RV SR
' f B. prepare a written report which shows the data collected and % )
! findings of the tests. . Test data should be shown gr aphical.ly
Suggested Procedure o ; ,m.;_‘,‘_j_. ! v g 4
} : 1 4 i ; L RS EY
1. Through study, determlne the \a.rious types of joints, the met:d fasteners Lot
-and adhesives employed in maktng Joints, and the thaoretica.l advantages and
d.lsadvantages of each, it i : NS TR
g 3, l;, . ‘l Rt thx g e 5 A (;L’.‘L?‘(}
= 2.  Select certain basio typeu oi ]oints. fabrlcate speclmens wlth the various
fasteners and adhesives. test speclmsns, and collect data. ot -1 eaites iRk
I i oy 1 Y gierihe o
3. |Prepau'e a wrltten rept;rt of the findings (include recommendaﬂons). |
- Ciey W3 B (SR E 2
Note. joint q:eclmens sbould be made of white pine anrl should be :» ! TN
i 3/4" x 1" x 10" when finishad, . |
4 , ; jrotudsuii ' e ginire 000 i
Evallllﬂon ‘ i H 32“ .-} «".3!',202
l !
valuation wui be based upon the l‘eport and the val.lllty of the data upon‘which
t& r l't ls bmd i = l [ l
% curgnalt, Lt
{ Vooelont sl
5, 1
|
. ;
: |
 J i E
i | |
. ‘The Forest Products Lnborstory, Wood Handbook No. 72, Washington 26. D. C.:
i Us 8, Department of Agriculture, 1955, pp. 236-20T; -23T; Chris H. Groneman and Everett
" R. Glazener, Technical w_oom, sc. Louis: uccuwfmn Book Company, 5966,

By, 251-268,

|

0 i
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Interdepartmental Instructional Sequence ' 3

.‘lé’\“‘j(l AR MIEUX s hoy rr NG dhend W27 s Vencen Avr ‘\V.‘ ‘I‘" s
Industrial Education i ] e bas it g e
Problem " Related ' Other L Problem A Related Other
Study < Study e ) srady %P0 FOH  ghudy Study Study

1. Joinery 1. Industrial /' | 1, Strengthof [Ql. Mechanical "' [ 1. Force [ 1. Stuties of
uses of rigid ‘11 * properties of veotors motion
2, Selection adhesives 1 structures: adhesives oy
of: ’ g haidathvy gi DTN LT AU e & DY F i
2. Adhestves: - | "l a,” stresses E Forcesin **" 1 *
a. woods and equilibrium |} .
b. joints a. thermo- strains ol B S
¢, adhe-~ plastic .b. shears [B. Dynamics
Bives .| - b, thermo~ .| 7 ¢, bending {[ 't U)o oshy
g | stk getting v | F ool i mo“mantaﬂ . Machines; ‘"7 17 e
3. Preparation . ' B A Bt
of joints 3. Fasteners 2, Building 2. operation .
o Ji-and reinforce-| °° codes ' || ' b, efficfency | ' 7'
4. Application reents: fl [l i ma0ni ) o e, mechenfoal [
of adhesives ‘ . advantage | . ;
a. splines ' | ¢ lziouiy s Sdidm e Dot g T «
6. Assembly of b. corner o T o N
joints o Co phﬁes ST T IST LIk I F PR AT HEBSVLI ST 1 SPI RS SRS QT

nidd senba v ) Rty

aw

6. Testingof }4., Mechanicul et | ns
’om ‘d‘m: s L

Cdnkt b a.; driving | 15 w3r by 2oy (106 fone Beaslod ‘. (ogh

~ . tools

b. withdraw-
ing toola

& Yanpdo g% 53 ool usll 7 codngodad ohgdo | faniet oo
R U I M TA N B L0 ‘ N o
b . - h¥7] RIS H TR A15 EEE AT s 1,
asa | e usmienra RO A (TEE-DBEL 4y SOE  waidhuis ARES AU i “

Gaidsoatagy ! i b gorE e K
IR I A 1

QL | seaeol oo Ll ek

T DY ‘
P : e
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Problem # 3
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Mathemat’'cs

I

sheidatervitoy

o Engligh

%

Problem

Related
Study

Other
Study

Problem
Study

Related
Study

Other
Study

L0 Study
1. Gl‘aphs

2. Ratio and
proportion:

a. efficiency
b. mechanical
advantage

e

1. Graphs
of trig-
onometric
functions

20_ Arithmeti-
cal and
geometrical
progres~
sions

3. Vectors

{1+ Basic

algebra

1. Proposal:
a, offer

b, plan
e, costs

el dus

viinrig o sl

sipatial WOl poai

1.

2.

3.

4.

5

3
1A
s

6.

7.

Cutline

Seétional
headings

Planning
introduction

Writing
introduction

Introduction:
8 precisa
subject
b. writer's
attitude

700 plan

Teple
sentence
development

Paragraphs:

s develop-
ment

b. relation

¢, coherence

8, Sectional

e3

bheadings:

a. main head- -

ings
b. second-

order head-‘

ings

0. third-order -

bheadings

d. agreement of
headings, ot¢-

» and

., table of con-

o tents
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SRS AN DEVRIRE RS PROBLEIﬂ#4 IR
o eeiiie... The Problem .'lf?.._,,,‘ U T AT L ;J“f co e
ﬁ N P i RS - EUREI Lot EEATE RIS
ISP, & Throu;h experimentation and teeting, derive a rule, chart. formula, or other .- - .
' device for caloulating a truss design which gives the me:dmum ratio of supportive =~
Poan ot atrensthtoweightofthetmss. Py e R ST b
T it i R U 1 i,-in»:-:s i o o i resiualog
S_uggeeted Procedure ! b auind | pre g i
& oy ST ; i i CapaTE g e

i
1
‘ ! ‘ 3., From this drawing fabric %e three trusses accord!ng to the following )
i 3
|
{

[ESREEF SR T %1 i~ REREETS th

2. Prepare sifuu scale working drawing of the deatgn. RN } “J f

SO '-1 sl b I .

KT I IR

""ﬁ ‘specﬂicaﬂoﬂ*

i
-~§'a.‘:z‘ a. soale: 1u = 1! At g i+ g e i
; sy« b, span; 24' ¢ ] B SO I ; I
§ kit o) riges: 8V 1hin } . g i U IN
! -7 ds rafters: 2" x 6" on 16" centers ' | e
! e. maximum length of stock: 75" per truss ‘i ! kel
l f. kind of wood: optional L ) CEn
; g decm 1/8" plywood g § 13 ) ' T RIS
{ FRSTE H i
4. Apply decking to the trusses. i N . . J__,.;,_
i % ke LA EINER

5. Coustructa testing device wuch will measure the brealdng point of the irnen
structure and lest to deﬁermlne the ratio of supportive utr?ngth ito weight, N
l a E FERIEER ];“- ﬁu An'f

8. Record findings and prepaxe a formal report which includés the rule, B

gives the maxlmum ratio of supportive strength to weight of truss,
i RS
i

Evaluation o 1

1 ‘
! Evuluwon will be based upon thb mathematical design, the working drawing,
ﬁae derived tormulu or other device kor calcnhﬂng 8 design, and the formal
rqmrt.

N B

| : i
1 I ‘ i
w. riomtngsooaouud w. Hi O'Brien, wmwn A, Oliver (rev.), Modern

L 8 Determlné mathematically the design of a type of rigid etruoture (a pitcbed root‘ ).

chart, formula, or other device for finding a given truss design which i+ 42 '

8.

N
ES




217

Interdepartmental Instructional Sequence

Industrial Education

Probiem

Science

Related -
. Study

Other
Study

[Problem
Study

Related
Study -

Other

a .

Study

Wood
selection

1,

2.. Calculatlons
of Trny o vl
3, Graphio ﬂ.lus-
trations of
trusses
(sketchee) - ;

4. Working
drawings

Layout

ey g k)
SEADN B

Leeriqe

araafd
bag ¥

ERI

JAruitoxt provided by eric [
e S

C SR A dot, B Pt

T

= Ew

1, Components
of roof

frame:

-
b.
Ce

man e
run
rise ;.
d. pitch
Ak vay ety

Types of
trusses
and thelr

uses:

a8, king
b. queen

2,

Methods of
- agsembly:

2. gussets
by P’ .1’11'83_.;‘;

LI AE KR L TNEIA

4, Rafter

At layout | s

vigat weavt Goy

bs an B
codes

3.

nidgon add L agin

all bas egitaoh

2i02) wavilD LA ¢
udgsdd Leoiiag

‘1,

12,

A BETERRCY L] L

Prefabri-
cated
housing

Mobile .
homes

:‘.!‘ e e g
3. Buﬂdlng

~ , construoction
industry

4, Thermal
character-
istice of

iead wgay Oy

dptaen By o
. }u Gt wnt oy
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il el un
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Ao birenndinig
b opridelyaies

HIE!T o) 1)
aA 9iidq wisdi
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gt brget w b
1. Forces in
equilibrium

Dynamics
fleebiun adineg
3. Mechanics:
Teang ohearn i

a8, mechan-
sivertz lcal ad-
vantage
test ap-
paratus

b.

SRRV S 1 L0y

nichr af 2o
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gt gl sd
swivoh godiv w
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struction
e L e
Vaoliiered e
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Pt of vl
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1- Mecmcs- i
g 8 Work ..
" b, power
., Co ©NETEY

Eoroea:
motion

centri-
petal

Wit Re
‘-i"uf bo

e Ce OGntl'i-
R i f“ga'l

raoments

f}~,” e. ew.
M £y
G Iy
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.
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Ce
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Frames of
reference:;

relative
motion
accelerated
motion
equivalence
etc.
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Problem#4 0.
v
Mathematics English
Problem Related Other Problem Related Other
Study Study Study Study _Study Study
1. Calculations 1. Vectors 1. Basic 1. Formal 1. Terminal
algebra report section:
2. Deslg'n: E
a. factual
a, vectors b, critical
b. Pythag- ¢, advisory
orean d. com~
theorem ! bination
Fhctioe 9
3. Ratio and
preportion
4, Rule, chart,
.. orformula
L.
adwis dast | ogstat oot sned | gaue
1.

—




Examples of successful correlation; Problem # 4
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Evaluatir;n of problem:

-

I

{

H

|
Suggestions for independent study:
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i | REY e

!nvolving the baslc concepts previously atudled. !abricate & mamuble product through

R R R u“ ‘ Ll

massproduotlon. £ g e b P
) N «! ﬂ;’{) . : ot ; )] . LRI
- AR S P (] : : g Ty
- Suggested Procedures: TR e L '
4rinn RTINS I RERF TR A

S q, Degjgnandprepareaworldngdrawing S S

by 0 ) RN RS EH

©" 2, Select materials and determine processes, : L '

Lonidlie: 8 Prepare a prototype, . : i
A :

it b Prepare a progress report, ; L
i ol g, Layo.:tprochncﬂonandﬂowcharts . : o
Sl 4 : : ® ' .
"' 8. Fabricate product, ' L s

S T

9 Evaluauonwmbobmd\ponthequuvowndestn, thepromuteoou. udthe
mass production process (emohncy and use oﬂlmo and mmu).

i

IR T PR

s i
H . 1
[SERITE S i ! H X ‘ b
) ¢ { v i .
WA W ‘ i i -
1 i :
i _»i ; i
. ! ; . } i
To aintan o9 : H :
3. I 3 2
7 A ! :
! ‘
; ;
SEE T ;
i

iigne

N ¥ i i
] a7 ﬁl' ERIAT b : ‘ :
.. oo e
PRV LS B v !
Y | '
BRI RIS e : ¢ 1
: h {

“ERIC 1 (H: " I |
. g ) T s ;}vi.‘.; “' '3{ i
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31 Interdepartmental Instructional Sequence
)
Industrial Education Science )
Problem Related Other Problem Related | . Other ¢
— Study 4 Study Study Study Study |  Study
1, Customand| 1, Summariza- | 1., Pattern . Summariza~! 1. Temperature
mags pro- tion of con~ making tion of con- .. and beat:
duction cepts cepts,
principles 2. Numeriocal . . |.: as measurg-
2. Organiza- and tape ” """ ment
2. Product tional control ettt 4w | i be temperature
design structure ‘ N ¢, change by
of an o e el . il GNOYgY
3. Selection: industry. ' trans-
a. woods ot wor, formation
b. joints ' ¢, heat ex-
c. fasteners e c I .+ < change
d, finishes ' d. heat trans-
Ly e I 5 “ ‘\7 fer without -
4. Working , : ) temperatune )
drawings TETIORI RNV IRETT A cha,nga
| e, thermal
5. Prototype ! . behavior
f " of various
8. Producﬁon . SETYL Y “boenterh [0 KRl (IR IR A% i1 materials
chart ’ ) !
S I EYTR e Gi Tad vt | necoorg (3e Heatand
Flow mioro-
chart structures:
e Fabrication a. kinetic
of product. b. specific
heat
o, nature of
heat
d. heat
engine
e, prinoiples ()
of thermo- *-
mlcat
7Y
Ry, '
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SVl problem #6 R o
Mathematics English
Problem Related Otber Problem Related Other
Study Study Study Study Study Study
1, Summarization{ 1. Basic calculus | 1, Basic 1. Progress 1. Formal
of concepts in industrial algebra report report
usage
2, Cost analysis: -
a8, time
arad by e s nte
riwite B el | ool racdiengy
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Examples of successful correlation: Problem # 5
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" PROBLEM # 6

s [EREREAI frt , __13;
Tty Mm T TR

i ‘ Using patterns prevloualy tabr!cated sand cast five geometric solids tsphere, o
ertianT co;:.e, cyunder, cube and regular tetrahedron) according to the speciﬁcations glven
e w 0 H ; - !

By .":1,", ; RIS ‘- EELIISE f’ ; e L R : ‘
E B H - el SRR \ i " il
R { ¢ 3:'. Solida muet be cast of metals having the following properties. : :
i . W f
<AL

:a. The meltlng point must be between 300 and 1600 degrees F, ... .-

Tz 2l
b. Metals must be noncombustible at 1200 degrees F, (approx.)
L 6, Must be noncorrosive. ... |
v d. Must be easily available at reasonable cost. . TIRTREN
! : i - N N
SEN TR I B oty R i
S ! 2. All oasﬂnge must be of equal volume. | e ,
LN S $4 . o i Y e
"3, The sphere (to be provided) must have a dlameter of2", = i
s '4," The castings must be given a desirable fin!ah. , ‘ ‘

i 12 ir

5. Prepare a proposal on oasting. T . l, i
: ix ; - o

U E ! R
Suggested Procedure l E: i fiee

(Tobedetermlned) Bt ; e :

ar
- -

RO —

: I EERISEN I ¥
Eva.luation g _..;4:. o il
5 Evaluauon will be based \pon the preoision of the volumetric measurement, the
quauty of the castinga, and the quality of the proposal,

' ‘ 1
i \:
l ; i ;
1 ' . l} :
; ; s on b , :
K 4 | _:
{ E algyl i i i :
; porsienby el !
i I3
| wregbron ; b
: ! b '-
: ! '} i
7 : ! i H
i i i
~' i |
¢ ]
& ; 4 .
: [ v f
! { i i
N 4
§1 40 |
Ey ! & 5iF ‘ {
] i £ | ER i
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Interdepartmental Instructional Sequence

A B
Industrial Education Sclence _ _ ]
Problem ' Related Other Problem Related - Other)
_Study Study Study Study Study . Study”
1. Safety "7t | © 1, Typesof '~ |1. Sand con- ||'1." Metallurgy [t." Physical | 1. Qualitative
practices patteins ditioning of the and chens- analysis
and pro- ' and con- ~ elements . dcal pro- experfments
cedures 2, Typesof © | “trol ¥ “+ |l © usedin | perties ‘
sands the of non- 2. Blectrical
2, Applylng ~» | ¢ 00 %h o Ha) Heat treat- || # problem - metals studies:
shrink rule | - 3. Color codes | * fngpro- '~ f il
‘ _cesses - || 2. Heatpro- [. Periodic | a. electro-
3. Developing 4, Other cast- | -7 - wwrsli * cesses: law and statics
patterns ing pro- 3., Casting e functions | b, charge on
cesses: specimens a. spectfic “f | " eleciron
4. Gating and for Problem ~heat 3. Elements
rigering a. die casting Py St b b, coefficlent | and 7
b, instrument o of exparsion| compounds
cagting |Vt T e ‘shrimkaule | >
co shell . \
molding =7 1 3, Electrical
d. plaster processas: Lo
‘ mold S b B
casting a. thermo~ )
couple . 31
b. electric e
furnace ‘(\“ -g‘f;f?
e st i s 2| g, Qualitative R
e e ot e i |E S gpalyetes T LRSS TSE
a. growp
analysis
b, semi-micro
analysie
>
0f 4][
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‘-—_

Mathematics ™

English
" Problem Related Other Problem Related Other
Study Study Study Study Study Study
1. Volumetrio 1. Volumetric{ 1, Descriptive 1. A proposal 1., Summar
computations formulas: |  geometry of casting theme
proceduses on e8say
2. Shrink rule a. implement- indicating
development ation the most
b. derivation desirable
process -
under
certain
gpectfi- | 1" Lovi
cations
e m b o o] by

12
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Examples of successful correlation: Problem # 6
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sl i PROBLEM # 7 EARRETE:

The Problem

) . P
SRS i i iy |‘ Vi .

B 2l Determine the prooesses through which selectod metalu ocan be forged. beat treated
" ang ﬁmma for cpecﬁlc uses in induatry. S y
R CHAREIREE Tk ofs S s y s
i, _S_u_gggmd Procedures-' ; § ! oo
s By [ N P ‘

2LEN Idonti!y lndusirlal uses of forged, beat treated, and nmm met.ﬂs.

H
i ns' vl DI S VA URY 4 , st
2 Identttymetals R '; 3‘ v E o
.Iu‘l. R 4 o : o T

3.. Experiment to detarmlno heat treating processes qprcprhb for the metel and
the 1ndustria1 use of such by preparing specimens !or testlngandwalmtion. :

i

ety
AL

e ‘4. Writo progrus repoits during e:q:orimeuntion.
i Evduauon f

i
-

Pitubdss 1. Degreeofsldlllnhoattruﬁng specimeu. j
2. Abilty to {dentity quality of metal by.color. - ;
.. propenropom | :
4. Knowukzrm huthudu, udnnuhlupré«mh
| E |
s | * »*
l +

O+ - i o ' A TN b e

R

LM
LEIF & SRR A
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Interdepartmental Instructional Sequence

T AT A T Ry

Industrial Education

Science ."fl

ik

Problem

.-, Related -,

-.; Other .-
Study

Study

*+u Problem -

Study

. Reldted. T

- Ofber
Study

1,

2,

3,

4.

Principles
of design.

Forging
Hardening

DTS Shrin

Surface ™"

1. Upset

forging
2.
2,

[ Df‘o-p N ’
- forging
Swedging

2 ~ .
AT et [RRA g

3.

3.
4

Hot draw-
ing

]

Piercing |

S

by

1. Extrusion

e
LR

e b gatiest o] e T

Foadate b

P~

g

Pipe weld-

L}

Mis _

NEEK

" metals
Carbon-

M iz i Bl
Py Gy [T
;e - ‘ [ }
RS RIS 2 - t
a3 DY BT

5

'Physical

and chemical
properties

. of ferrous .

steel ot
alloy .-, .

LN

[ AR O
1. Alloys

" state

8. ferrcus
b solid

1. iExp'ez'iments
1 0 w‘thquali"
' tative

.-{ _ analysis

2. Electrical
studies:

8. ocircults
b. energy
Cs .power

3. Mole con~- .
-~ cept and ', )
stoichiome-

"y

RH I .

)
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Problem # 7
Mathematics English
Problem . Related COther Problem Related Other
Study Study Study Study Study Study
1. Arithmetical 1. Chemical 1. Basic 1. Progress 1. Theme on
computations; formula trigo- reports ideas on a
develop- nometry essay
a. percentage ment:
composition 2, Theme on
b. ratioend |a. empirjcal imagery it
proportion |b. molecular poetry

Tt

(s
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Examples of successful correlation: Problem # 7
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PROBLEM 4 8

The Problem

A, Fuse by cohesion a para.llelepiped using the oxyacetylene weldxng process
according to the following speciﬂoations.

1. Stock must be 1/8" mﬂd steel. .
2., The completed figure must measure 3/4" x 3/4" x 4",

B, Arc weld by adhesion several stringer-beads on a spevimen using the

42

shielded metal arc welding process according to the speci.ﬂcations given .

. below: .
1; Stock must be 3/16" mild ateel.
2. Speclmen must be 1 1/2" 4",

C. Write a recommendaﬂon x'eport on tbe most ouitable welding method for
a gtven application. . } SMLEE
gmatod Procedur
! (To be determinod)
Ev almtion L

A. The paralielepiped must be fastened with "edge joints" and these must
show full penetration; it must have true edges, end upon destruction the
metal around the joint edge must show a sugax-like grain structure.

i B The strlnger basds must be uniform in height. approximately one-balf
.. the diameter of the electrode. snd appro:dmatel,y 3/4" in length,

c. The qua.uty of the recommendauon report wﬂl also be evaluated.

O
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Interdepartmental Instructional Sequence

T

Industrial Education Scieuce r _
Problem Related Cther Problem Related Other
Study oo - Study | Study Study Study : Study
1, Safety practices 1. Welding 1, Thermit 1. Chemistry | 1. Prepara- 1. Experiments
and procedures processes: welding: and physics | - tion of with quali-- 1
of oxyacety- acetylene tative o
2, Steel selection a, forge - a. electro- " lene weld- I analysis !
b, gas slag ing 2. Chemical T
3. Oxyacetylene ] ¢. arec « . b. electronic . Cen " equations: 2. Electrical - |
cutting :...: . | d. submerged beam - 2, Cohesion - studies: !
arc ¢. electro- a, oxidation
4, Edge welds e. brazing sonic 3. Fusion b. reduction a, oircuit
d. friction S s - construction -
2. Soldering 4, Chemistry | 3. Electrical | b, electric |
2, Surfacing . and physica | -~ principles motor ‘
3., Fusing weld of arc of arc
i oodn b types and ¢ | 3. Metal- - " welding |7 welding 1
joints lzing SRl v !
4, Principles
4, Flame - of thexrmo-
straighten+ dynamics:
mg : N O T .
a, welding
b. temper- }
ature and
1 (RS L ! ' .' thermo-
I s oot e meters
SRR o T | es coefficient
o o of expan-
Jasiies; FEPTNTERR LI RV IRV SR L A Tt J 11" gion and
secled etngde | e s b ke T | aontyaction
d. melting
rpdssradaeals f oot ol critn ot e, freezing
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Problem ¢ 8
3
Mathematics English
Problem Related Other Problem Related Other
Study Study Study Study Study Study
1. Geometry of 1. Percentage |1, Basic 1. Recom- 1. Compariro.
the paratlelgs of various trigonom- mendation contrast
piped gases in etry reports theme in
welding poetry
mixtures
2, Theme on
2, Laws of close readi
gases of a passag
from a shoa
3. Temperature| story
formulas:
a, centigrade
¢ (Celsius)
? b. Fahrenheit
1 ¢« Kelvin
4, Heat units:
a, calories
b. thermal
u_nits
1
st by
Q.
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Aruitoxt provided by Eic:

Examples of succesaful correlation: Problem # 8
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ot

PROBLEM # 9

. The Problem .. c : oy

Sy

Ueing an aluminum or eteel rod, straight and taper turn one specimen on a
metal lethe according to the speciﬁcatione which follow:
‘1. Matertal: . e ‘ S A
" i. 8 If aluminum, use one of the casting specimene from Problem # 6.

b, If steel, use mild or r'arbon. R

2, The diameter must be: minor--. 500" »
; major--.750" f
3 : i Plie e il
3. The length ofthe neck muetbe 3,250, 5 O L L
‘ 4, The overan length mustbe 8 000" i SRR B

W3 ‘ Also, test the specimen for elongation and tenelle sl:rength and plot the resulte
on a graph. Submit the results in an informal laboratory report. . -

3

Sy_gggsted Procedure ' ‘
.‘_‘ 3 E " : L -_-'."-; .! ’
.<5} (To be determined) D ; : ERERA AR
Sk ! ; : ! - : [T RN Li AR
bl Evaluation ; : :
. ? {

Evaluation will be based \mon measurements of the diameter and length of the
neck of the specimen, the accurcoy of the tests of elongation and tensile strength
and the quality of the informal laboratory report, i

| i
i i :; |
] i . i ;
{ 3 i i
| | i f -
§ % P i :
; ! | ! |
i . ] ¢ . :
: | H T . : :
! : 1 ; B
% L 3 o »-
; P ;| o
' 1 B '( 3 ) i

. [ i - H
g } '; 3 ! )
; ] # Yo ¢ '
) ; : : i {.
i i 1 i i
Il ! 'J,qt‘ 'I !
l } §52 : f
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Interdepartmental Instructional Sequence

Industrial Education Science
Problem Related Other Problem Related - . Other
Study Study Study Study Study Study
1, Safety 1. Shapes and }1. Industrial 1. Physical 1, Construc-|1l. Experiments
practices and uses of uses of and ticnof a with
procedures cutters turning chemical testing qualitative
TR Qe machines . properties device analysis
2, Measuring 2, Lathe - of
instruments accessories: aluminum, 2. Electrical
iron, and studies:
3. Metal cutting: | a. centers ferrous
b. chucks alloys a, dicect
a. tool speed | c, collets S T current
cutter 2. Hooke's b. ealternating
b. high speed{ 3. Lathe <o Law o current
cutter ¢perations:
BN ECETIS GRS : 3. Mechanical 3. Wave
4. Basic com- a, facing ..+ { - . .. testing motions: .y
pounents of b, boring '
lathe ¢, reaming a. electro~
d. knurling magnetic
5. Cylindrical b. sound
and taper 4. Speeds and c, light
turning feeds d, sonar
' e. radar
6e {. i

Testng ...,

G b

5. Coolants .

NSRS
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Problem#9
Meathematics English
Problem Related Other Problem Related Other
Study Study _ Study Study Study Study
1, Theory of 1. Mechanical | 1. Basic 1. Independent
taper turn- advantage trigonometry study
ing: )
2., Theory of 2, Character
a., taper angular and analysis
attach- linear ! from a
ment velocities; drama
b. tailstock L
offset a, speeds of 3. Prosodic
¢, compound lathe analysis of
rest b, feeds of a poem
lathe

2. Evaluation of
# specimens
for accuracy

3. Graphs of
test results

.,

Y

a4
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Examples of successful correlation; Problem # 9

Ev

aluati>n of problem

[

e ey b . —

2
W
3
5
e e oo e m;!i, - e e aer vro s o 1 memm
e N
g RS

Aruitoxt provided by Eic:
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- PROBLEM # 10

The Problem e -

, Form by preeelng and heatlng (elntering) two needle-like structures from two =

different alloyed powdered metals; magnetize these needles permanently; use one ~

. of them in the fabrication of a simple compass; test the other for density, volume,

compression, cross sectional area, and {ensile strength; and graph and report the
results, Do this accordiug to the speciﬂcations a.nd procedure given below'

S ! R
b 1. Alloy determine ; ' W
¢ . ./2. Diameter: 1/16" | : |
; 8 Length e ;
S\_xg&eeted Procedure o * ; R
‘§ BN Produce two fine metallic powders, : !
A 2. Mix and prepare the powdors. !
¢ .. 3, Press the powders into the needle-like shapes. !

4. Heat (sinter) the needle-like shapes to the required temperatures.

: " 5. Magnetize the needles. |
i 8. Fabricate a simple compass with one of the needles.

7. Test the specified properties of the other needle,

) : 8, Graph and report the results.
3 ! -y i l '
Eva.luatlon gf o j‘{_( . i
’; Evaluation wm be based upon tests of the properties of the needles und tie
qualltyofthegraphandrepott. R : :
! ! i
I 1 ; H :
& H 1 ’ :
| : | |
; : ! |
i :
; | ! %
; :
3 r P! |
' i i '
: i l

e e

i1 0b
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Interdepartmental Instructional Sequence

Industrial Education Science :
Problem Related Other Problem Related Other
Study ‘| ¢ study Study * Study - Study Study
IRV B LA . [N . R e b L ae .

L. Selectionof [ 1." Industrial |1, Theoretical| | 1. Physical * |1, Magnetism:| 1. Experiments
powdered - _ - applications | - basis for -~ properties o i with
metals fof metal of metals | a, slectro- qualitative

powdered forming magnetic analysis

}, Mixing and metallurgy 2. Alloying induetion
blending of process: b. solenoid 2, Review:
metals B ¢. induced

a. heat current ‘&, lons and

3. Pressing b. pressure IR jonization

‘ 2. Electro- b. solubility
4, Sintering 3. Magnetism: | ° statics ¢. chemical
3 ‘ B e ‘At-' e equilibrium
5. Testing a. force "~ ° {8. Electric d. hydrolysis
T bbb fleld U | 7 motor e. complexions
¢, ferro- 1| .
" magnetism '
‘ d. permanent |
e " magnets °
@, magnetism
of the
, ; . earth .
4, Testing '

31




Problem # 10

52

Mathematics English
Problem Related Other Problem Related Other
Study Study Study Study Study Study
1, Lawof 1, Electro- 1., Basic 1. Independent
magnetism statics: trigonometry study
2, Testing a. Coulomb's | 2. Industrial 2. Evaluation
computations Law calculus of a novel
b. charge on
electron
(~|
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Examples of successful correlation: Problem # 10

£valuation of problem:

Suggestions for independent study:
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CURRICULUM FOR INDUSTRIAL-TECHNICAL EDUCATION PROJECT
5 YEAR PLAN FOR TEACHERS OF INDUSTRIAL-TE CHNICAL

EDUCATION
First Year
Cooperatively taught by 4 semester hours of general chemistry
a four man team employing 4 semester hours of general physics
the CORRELATED APPROACH 6 semester hours of mathematics
to instruction 6 semester hours of industrial education

6 semester hours of English
6 - 8 additional hours in required courses.

Second Year
30 - 34 semaster hours in general and industrial education,
Third Year

One semester off campus intrrnship as a '"teacher assistant' in a Partnership School
employing the correlated approach to instruction,

One semester on campus carrying 15 - 17 semester hours of general and special
education courses.

Fourth Year

One semester off campus as a full time on~-the~job learner and employee in a Partner-
ship industry.

One semester on campus carrying 15 - 17 semester hours of general and spcojal
education courses.

Ten weeks off oampus as a full time on-tht-job learner and employee in a Partnership
industry.

Fifth Year

Ore semester off campus internship as a “"tzacher associrte” in a Parinership School
employing the correlated approach to instruction,

One semestor on campus carrying 16 - 17 semester hours of general and special
education courees. This includes a two semester hour course in independent study.
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55 GURRICULUM FOR INDUSTRIAL-TECHN!CAL EDUCATION PROJECT
5 Year Degree Program for Teachers of Industrial-Technizal Education

Sem. Hrs, Totals

Group I LANGUAGE, LITERATURE, AND SPEECH 12

English 101 Fyeshman Composition 3

102 Freshman Composition 3

Speech 101 Fundamentals of Speech 3

Electives 3
Group II SCIENCE 20

Mathematics 119A Algebra & Trigonometry 2

119B Algebra & Trigonometry 3

131 Slide Rule Calculations 1

Physics 129 Physics for Technology 4

Chemistry 120 Introductory Chemistry of

Materials 4

Health Education 106 Personal Health or equivalent 3

Psychology 201 Introductory Psychology 3
Group I SOCIAL SCIENCE 18

Economics 201 Principles : 3

202 Problems 3

Sociology 161 Introductory Sociology 3

152 Social Problems 3

Political Science 201 Introduction to American Govt. 3

Flectives in Economics or Sociology 3
Group IV EDUCATION 26

Education 335 Teaching in Secondary Schools 3

336 Directed Observation 2

337 Adolescence 3

388 Affiliation 2

863 Foundations of American Education 3

* 364 Directed Teaching 5

370 Educatioral Psychology 3

371 Mental Hygiene 2

3

i ® 374 Directed Teaching

* The student must spend two semesters of internships in a Partnership School,

i i
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Group VI APPILIED ARTS
Commerce

Industrial Education

**

260
320
101
102
111
118
119
120
122
128
208
251
324
331
351
339
391

Principles of Management
Personnel Management
Engineering Drawing

Wood Technology

Arts and Crafts

Planning and Design

Technical Sketching

Graphic Arts

Metal Technology

Introduction to Power

Introduction t> Industrial Education
Electricity

Prob. and Meth, of Teachingl, A.
Electronics

General Shop Organization
Industrial Internship

Independent Study

Electives to establish 2 sequence of ten or more
bours in one area of Industrial Arts *##

Group VII HEALTH, PHYSICAL EDUCATION AND RE CREATION
- Physical Education Activity

[

Free Electives

TOTAL

Sem, Hrs,

O NN ™ WWDN/MNDNWWWW

-

** The student must compléte one semester of industrial internship
(4 semester hours credit) plus one ten week summer (2 semester

hours credit),

*#* The student must complete sufficient hours to have at least ten
hours in one of the following areas: Drafting and Destgn. Graphio
Arts, Wood, Metal. or Energy and Power.

[
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WEEKLY CORRELATION

1. Collect Recommendation Reports,

2, Introduce Problem ¢ 3.

f4

____Industrial Education Mathematics Science English
M 1. Test specimens. 1, Study sine law 1. Review and 1. Review annotated
0 2, Continue fabricating 2, Continue study of complete bibliography for
N drawing board, linear equations study of formal reports,
D 3. Continue plans for and graphing, forces in 2, Begin writing
A eduoational tours. 3. 15 minute review equilibrium, recommendation:
Y of trig, functions, a, measurements reports on basis
b. types of testing in in~-
¢, friction dustrial education.
d. hydrostatics
e. vectors
f. torque
g. rotational
h. center of
gravity
W 1. Study board feet. 1. Board feet study Wood Techuology {1, Write thesis
E in OB's room (Winn Trip) sentences for
D 2, Compute cost of from 8-9, formal reports.
N materials. Dynamlcs: 2, Write memoon
E 2. Winn trip, a. thermal " trip to Winn,
S 3. Educational tour velocity 3. Continue writing
D Morbark b. Newton's recommendation
A Debarking. 2nd aud 3rd reports.
Y Laws
6. Circular
Motion.
F 1. Study relative 1. Finish study of Experviments;
R humidity of wood. linear funotions 1. Boom ex-
i 2. Continue fabrioating and equations., periraent -
D drawing boards. ' 2, Graphing of tests tension
c 3. Introduce Problem - {wood) and kfln 2., Center of
I Joinery. specimens, gravity.
Following week:
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Problem:

If a sphere has a diameter of two inches, cast five geometric solids (cone, cylinder,
- cube, and tetrahedron), all of which have a volume equal to that of the sphere,

Given; a) sphere = 2" {n diameter
b) cone = 2" across base
c) cylinder = ,75" in diameter

1 Volume of ephere = (r¥) (4%)
V=4, 1866 ino .

2 Volume of cone = (1/3) (»™)
Height of cone = 4" -

3 Volume of cylinder = (/3 (4)
Height of cylinder = 9,481"

4 Volume of tetrahedron = (1/3 A of B) (A )
Side of tetrahedron = 3, 544"

) Volume of cube = LX Wx H
U Sides of cube = 1,61"

Aluminum was the metal chosen for the casting of the solids because ‘t has a low
melting point, is fairly inexpensive, and is safer to cast than most metals.

. In the casting of the five geometric solids, 25" was added to the base, height,
diameter, length, and width to allow for machining the metal and shrinkage.

5 A temperature of 1550o F was found to produce the best castings. By coating the
full-mold styrofoam pattern with wax a smoother casting surface was produced, Before
casting the sand was tempered enough s0 it could be rolled into a ball, be sheered in half,
and hold its own shape. Small holes produced by pushing & wire into the drag sand en-
abled the gas to escape when the metal was poured. Ten minutes was allowed for the metal
to solidify after it was poured,

Safety precavtions such as the wearing of gloves, leggings, welding helmet, and
the treating of all metals as if they were hot were observed.

N . Vil R

C CONE

PN ! e T g
The beight of a cone whose base 18 two inches and its volume 4.1886" , was found
o to be four inches. This height was caloulated by the use of the formula: 4, =

1/8Aof B
ERIC
66
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After casting the cone to a +,25 inches in radius, the angle on the taper was cal-
culated: ten1/2 A = _”;L’_ . The angle was found to be 28",

There are three ways to cut a taper:

a) use of a taper attachment,
) by offsetting the tailstock.
¢) use of the compound rest,

The use of the taper attachment could have been used but the timo involved in attach-
ing it to the lathe would have been too great., The tailstock offset 18 used where a long but
small faper is to be cut, The compound rest method was used for the turning of the cone
taper,

The angle of the taper was 28o (sf.n'e 2 ) s0, {1/2) (280) ﬁ'as subtracted from
90" and the proper setting for the compound 4,25 rest was found, The compound resi
was swiveled clockwise to 7¢ from normal position., ’

Care was taken to make sure the cutter bit was centered properly (in exact center),
If the cutter bit i8 off center a true taper can't be turned.

Other factors involved was the sharpening of the cutter bit and the speed to turn
aluminum. A smoother finish can be obtained with the proper cutting edge and by turning
the metal as {ast as possible. -

If the aluminum becomes too bard while machining it, it can be annealed. This
process involves heating the metal until it is cherry red and allowing it to cool very slowly,

. No polishing or filing was done in the operation because they would produce an
untrue finish, L , '

v, B

CUBE \

. The cube was cast with a 1, 86" width, beight. nnd leng’th.

There are many waya in which to machine a ﬂat surtace. Two were ﬁsed in the
machining of the cube:

a). use of milling machiné‘. |
b) use of the shaper.

Cler ot fon b Al TEorees T [ NP

TR [ b, EEE BRI S
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68 TPI = Tapex Per Inch
TPY = Toper Per Ft.
T D = Diameter of Base
d = Diameter of small end
= Length of Taper
L = Total leugth of plece

Cifset = "L x (D-d)
21

Offset = ,9411"

TDI = , 25"
TPF = 3.0"
D=2,0"
d=o0"

1 1= 4-25"
Voo

7 ' - L=;l".'0"
A} | —
73 ~-0 ! .

v * The compound rest should be swiveled clockwise 75° 45",

IR

The use of the two inch micrometer helped to determive the fina} cut for machining
the cube,

Formula usedtocompute the dimensions ofthe cube Dc. \3/‘1.»»/;?6 -/ cp
CYLINDER

The cylinder was nast with a dlameter of 1,25" and a leagth of 10", A 10" lengia
was cast to allow for machining of the mata& between centers and shrinkage of the aluminum
after pouring.

TLo metal lathe was used to machine the cylinder to 3/4", Several tools had tv be
selecied in the procedure. Throe cutter bits wers used. The first was sharpened so it
would take a rough but sizeable out. The second was sharpened s> it would produce a .
smooth finish, The third tool used was the cut-off tool, It was centered in th- .ol holder
troobyrunnln:itmtothenuatockomeorzndthencenudncitverﬁodlybyrmingitto

SLASAS Thfqrmulamdtoodcnlabthedimeulonscftbocyunden b~ belght; b= s,
L= 6.481", 7 ,

L PN
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SPHERE

. 1
’l‘he sphere was cast with a diameter of 2,25", Several ways of machining a sphere 4
include:

a) hy hand filing it,
b) use of a tumbler.
c) use of a metal lathe.

The meial lathe was used to produce a sphere with a 2" diameter.

[B}

.»» The formula used to compute the volume of the sphere: ' = (r ( 5571-}
V= a4.17¢6 "

TETRAHEDRON

The tetrahedron was cast 80 its sides were 3.794" long, Machining of the tetra- .
hedron proves diff.cult duc to its irregular shape. Seversl machines can be used though. 3
The sbaper, milling machine, and a hand file were used ‘o produce the finished dimensions
for the tctrahedron,

The formula used to calculate the tetrahedron's dimensions: x = (1/3) (A of B)
(b) x = 3.544",
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CENTRAL MICIHIGAN UNIVERSITY Partnership Vocational
Mount Pleasant, Michigan Educaticn Project

INDEPENDENT STUDY

The purpose of the independent study is to provide the student with the opportunity
to do individual rescarch and experimentation. The American society has teen built by
individuel creative ingenuitys The men who have made ¢ontributions in the devolopment
of America's highly techunical society learned thivugh aciual experieace the valuu of re-
search and experimentation. It is our goai ¢o have the student learn the basic concepts of
the various disciplines by experimenting with materials ard products,

The following axe the objectives for tha student who undertakes independent atudy
under this program:

1. The stugent should exhibit the ability to work by himself and/or in smell
groups.

2, The student shiould show the zbility to manage time effectively.
3. The studont should acquire the ability to isolale & problem,
4, The student should demonstrate the ability to solve a problem.
5. The student should develop the ability to find and use reference material.
«- 8+ 7The student should exhibit the ability to apply various coucepts and skills
be has acquired {n his studies of science, mathematics, English §rarticularly
communications), and industrial technoloyy.
7. The student ahould show the ability to communicate bis findings.
The research and experimentation arprouch to toaching in the industrial education -
and science laboratories opons new avenues of loarning, The student and instructor under-

tako the solving of a problem. Together, the problem is defined, the solving procedure
structured, the experimeut conducted, and findings recorded »ud reported.

70
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SYNOPSIS

This report gives the results of experiments dealing with the size and shape of
sounding boxes for a door chime. Theso tubes were coastructed 'héving cloried ends and
an opehing along the length over which a tuning fork was rung. The constant arrised at
through these experiments was that a tube having 1 9° length and an opening 13/32" wide
would amplify & tons having 3.7637 more vibrations per second every tims the opening

length was {noreased by 1.32',




CLOSED TUBE DOOR CHIME 64

This study involved experimentation with the size, shape, and materials of a
sounding box for a doour chime which would amplify the volume of a tone produced by_a
given sounding bar,

These tubes or sounding boxes wer2 to be closed at both ends and have an open-

" ing at some point along the length, Since formulas could be found only to deterirﬁne the
length of tubes having one or both ends open, all work and conclusions were experimental,

Two tubes were construcied having good tone and volurue qualities, Measure-
ment of thesa tubes produced a proposed constant ratio between size of opening and tke
frequency of the tone which c>uid be ampnﬂed at a tube length of 9. This constant still
reeds more testing to be proven true,

f. | MATERIALS
i

The first step in tl;is experiment was to determine what material was to be used.
Several commerula.uy deslgned chimes were examjned and thin walled brass tubing ap--
_ peered to be the most populu material used This was probably due to the ease of .

machlneabﬂity of thls type of materlal. )

e vy

'I'be bras_s stock usod ln th:ese chimes has an outsido diameter of 1,26" and a wall

LT

thlckness of 0,047", This stock was obtained from the C'hue Brass and Copper Company
of Madison Heights, Michigan,

C. T ST A1 S EUEIVE P DS SV I S 51 BRI EXPERIMENTS i

Voo b Cpesrbin oo ‘ R TS B N L I A A

p 'robezlntho emrimont. anopenlnzwumodinthemck spproximately eight
pd VARGl e e B

@ inches from one end of the original five foot long tube, ~This was a round opening 9/16"

ERIC
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in diameter, A plug was then constructed of brass skeeting to fit snagly but smoothly in-

side the_ tub>, This plug was screwed to the end of a dowel rod, This arrangement afford-
ed a moveable end wh;ch could vary the length of the tube, I
A hollow rubber stopper was placed in the lower end of the tube, When a hose and
water reservoir were attached to this stopper, water could be fed in or out of the tube,
This water system produced {wo desirable results. First, it provided an end or plug that
would net' "leal’;l sound waves as a mete.l plug did and, second, the water level cou;d be
raised or lowered e very little at a time thus' changing the length of the tube minutely. The
‘ldeal arrangement would be to have water ot both ends but this is an impossibility.
Muslcim.e tuning forks were used to produce the basic tone so that the exact fre-
quency of each tone could be determined, The tuning forks used had frequencies of 2566
vibrations per sacond (middle C), 392‘vps (G), 440 vps (A), and 523 vps (high C). ' )
The experimentation procedure consisted of cutting an opening in the tube, placing
" the moveable plug in the upper end, and filling the iower end with water, One of the tun-
. ing forks would then be rung over the opening. By adjusting the position of the plug and
the level of water, the exact length could be fourd that .'elnforced the tone the best. This
was repeated with each tuning fork and the reaulte recorded. 'rhe elza and sbape of the
" opening was then altered and the entire procedure repeated. Tho re;ult; of these experi-
Tt NEUREE o

"' ments oan be found $n the appendix. o

MATHEMATICAL COMPUTATIONS

As can be seen in the Appepd;:; I, a length could be found to reinforce the 523 (C) ')

fork with every opening. The lower the fraquency, however, the mose difﬂcult it was to
find a combination of openlng and length to produce a tone loud enough tov be practicd. The

[KC’ Jon ‘or this was not established. ‘
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The 440 vps fork resounded the best with an opening of 13/32" x 19/32" and a length

of 9, Inorder to arrive at some constant dimensions, another tube 9" long with a 13/32"
wide opening was tested with a 523 vps forke The only variation made for tuning was the
length of the opening. Beat resonance was found at a length of 1 3/32". The difference
in length of the two vpenings was 22/32", The difference in frequency was 83 vps, By
dividing the difference in frequency by the diiference in length, a proposed constant ratio
for inoreasing opening length and frequency can be arrived at, This constant was found to
be an increase of 1/32" in length equals an increase of 3,7637 vps.

| | +1/32" =3.7637 vps, ‘

It should be noted that this constant would be limited to tubes having the same

diameter; length, and a 13/32" wide opening.

FINISHING

Lot

Aftertheuﬂaelengthandsizeofopedngmdetermlned. the tube had to be cut

to length capped at both ends. pollshed. and hoquered. After outting thn tube to the

i

rlght lepgth. ench end wu squarad off on tha lathe Caps were cut from light brass

siueﬂng Tbese oaps were solcbred onto the enda of the tubes with soft solder which

Hin

would conform ho tpe round enda before hetﬂng 'rhe excess cap material and solder
mremovedonthoboltunder. ’ S SR
To nmovo sormbu nnd machining marka. tbe mbes wero ucurod in a three-

1 /,_'{I BT E SR O

jn.w hthe chmk md wet unded wlth a number 150 grlt wet metvl sanding psper.  After .
the deep lontchu had boen romovod. u number 400 grit omery pnper was uaod. also wet,

YR O TR 1-1 £ KN IR AR i &

to bring ovt & satiny brass finish, ummmwdummmmthbothcper-
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Frood SIRTOURY MY UG g8 b

"o

l)i'l

I Y



67 ' '
A clear metal lacquer was applied by turning the tubes in the lathe aid running a

soft cloth dipped in lacquer over the surface. This coat of lacquer will prevent future

W

oxidation and discoloration.

SUMMARY OF CONCLUSIONS

Frowm observation of the results of different shapes of openings and lengths of
* tubes, several conclusions may safely e mads, o
Frorm the data shown in appendix I, it is evident that the stzene of the opening is a
significant key in producing a good resonance. In the first trial a round opening had very
little resonance at any frequoncy.’ Viheu this opening was elongated the resonance improved.

In the second tube the opening was made narrower and longer, whﬂe at the same ttme the

‘8

total area was kept the same, Resonance was again improved.

Overall length of the tube was also found to be a large factor in producing a good
resonance, ' In each of the above mentioned trials, the length hed to vary every time the
' ‘ P s (I-‘w‘
size cf the opening was changed.” !n the lsst two tubes constructed. a standard length of

9" was maintained while only length of opemng was changed. A good resonance was
achieved in both cases. This would tend to show thet there ls a deftnite relsttonshtp be-

tween the size opentng sud length of the tube. ~ At a stendard openmg width of 19/32" and
TR T Y L R O IR S IR B

a standard tube length of 9, it was observed that an {ncrease of opening length of 1/32"

raised the frequency o.mpltﬁed by 3 7637 vtbrsttons per second. Unforttmstely. time

~ " b A cds el s L
allowed construction of 00 few tubes to arrtve ata constant ratto between tube length snd ns
| i wmioinine ool
overall ares of opening The lack ot tv.mtng forks in the 550-700 vpg n,.“ aleo hat red
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APPENDI¥. I

Size of Frequency of Quality of
Opening _ ) Fork Resonance Length
8/16" dlameier 256 pcor 16.5"
9/16" diameter | 392 poox 13,0"
8/16" diameter . 440 | better 11.0"
9/15"7 diameter 523 best 7.76"
11/16" diameter  very little ohangev at any frequency or length
5/8" x 1" dia;mter : 25§ { | None ‘ any
s/s"xr' diametor iasz o None ‘ any
s/a"' 1" diamoter o ‘w0 litte oo
5/8"x1.“ diameter | ' 523 . 0 moderately lowd 9,6"
7/13"x1, s/?.e" S s G nome . e
218" x1 316" . m ' verylitle
7/10"‘x1 3/16"  w 2 S better
7/18":1 3/13 "’szs L o quite loud ‘ f_l 9, 75"
18/32":19/3’2" ) 4400nly i ver&rgood ; 9,0
13/325- x1 s/sz" i 5zsow E s m-;goal : 9, 0"
i .).. S ! R S S |
i j : ‘ r , | ! |
e S R S
R
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THE RANGE OF AUDIBILITY OF THE HUMAN
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Charles E. Dull, Modern Physics, P. 304




